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In 1874 the writer of this article was called 
upon to examine into the merits of some im¬ 
provements in pattern making and casting of 
metals, the inventor of which is Mr. J. L. Jack- 
son, whose extensive 
works are situated on 
Twenty-eighth Street, 
between First and Sec¬ 
ond Avenues, New 
York City. This in¬ 
vestigation clearly de¬ 
monstrated that very 
important advantages 
are secured by the im¬ 
provements, which 
were then just patent¬ 
ed, very broad and 
comprehensive claims 
having been allowed. 

As the outconie of this 

the fullest scrutiny was 
invited, and which oc¬ 
cupied several d.iys of 
inspection of processes 
and apparatus em¬ 
ployed, a series of ar¬ 
ticles with elaborate 
engravings were pre¬ 
pared for a then prom¬ 
inent technical period¬ 
ical, the publication of 
which has been since 
discontinued. It was 
the intention of the 
writer at that time to 
subsequently pursue 
the subject, and urge 
the general adoption of the methods and devices 
under consideration, but he was restrained from 
fulfilling his purpose by the discontinuance of 
the publication referred to and his temporary 
diversion from technical journalism. Since 
that time these improvements have been on 
trial at Mr. Jackson’s works, and have re¬ 
sulted in a large saving of 
skilled labor in the making 
of patterns, and have ren¬ 
dered possible the easy 
and certain production of 
castings which, before the 
Invention, were extremely 
difficult to make. 

These facts justify us in 
bringing the subject again 
before the public. As our 
space is too limited to ad¬ 
mit an extended and ex¬ 
haustive discussion, we 
must content ourselves 
with presenting only the 
main features of the inven¬ 
tions to the attention of 
our readers, and we confi¬ 
dently assert that, purely 
as a matter of study, the 
subject cannot fail to be 
improving and interesting 
to all mechanical readers, whether foundrymen 

The hygroscopic character of wood has been 
a long recognized defect which has greatly 
lessened its value and usefulness as a material 
for patterns. Notwithstanding, the ease with 
which it may be worked by ordinary hand 
tools, and carved into intricate forms, has en¬ 


abled it for a long period to hold its place. 
Mr. Jackson has, however, successfully solved 
the problem of making a great variety of pat¬ 
terns for architectural purposes, machinery, 
gearing, stoves and ranges, and for other pur¬ 
poses, at a much cheaper rate, and of much 
more perfect character than they can possibly 
be made from wood, and he reproduces these 



JACKSON’S IMPROVEMENTS IN PATTERN-MAKING, 


patterns in metal with great exactness, thereby 
obtaining patterns which retain their lorm per¬ 
fectly, and are extremely durable. The material 
employed by Mr. Jackson is plaster of Paris. 
Special apparatus for forming the material into 
patterns is employed, the accompanying engrav 
ings illustrating some of these appliances. 
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It is not claimed that this system is applic¬ 
able to any but the lighter patterns, such as 
when reproduced in metal may be conveniently 
handled. The system is best adapted to mak¬ 
ing patterns for mouldings, lintels, etc., for 
architectural work, patterns for stove castings, 
hollow-ware, grates, and a very great variety 
of light castings, which may in this way be 


manufactured cheaper and far more perfect 
than is possible by the use of wood patterns. 
Patterns of plaster are not new, and only in the 
method and means employed consists the merit 
I and novelty of this invention 

A good understanding of the system may be 
obtained from special examples illustrated in 
the engravings and hereinafter described. 

In Fig. I is shown 
the apparatus as ar¬ 
ranged in a vertical 
position for making a 
pattern. This position 
is not, however, essen¬ 
tial. It may be used 
either in a horizontal 
or inclined position, as 
occasion requires. The 
machine consists of 
three rectangular bars, 
coupled together, the 
couplings and the bars 
being so accurately 
fitted that they form 
an exact rectangle 
when attached to a sup¬ 
porting post.. The 
couplings which attach 
the bars to the support¬ 
ing post are adjustable 
towards or from each 
other, or up and down 
on the post, according 
as circumstances may 
require. The bar rep¬ 
resented in vertical po¬ 
sition in Fig. I is also 
adjustable on the hori¬ 
zontal bars. 

The machine is 
ETC. Fig. i. shown in Fig. i, as it 

is arranged for form¬ 
ing the bed of an octagonal pattern with a base 
and capital, both of which are octagonal, ex¬ 
cept the upper portion of the capital, which is 
spherical and supported by a cylindrical neck. 
To the left of the bed, which is shown com¬ 
pleted, is delineated a sweep having an edge 
properly shaped, and by which each side of the 
octagonal bed is formed. 
At the top, just above and 
to the right of the bed, and 
supported by the upper 
horizontal bar, is shown 
the sweep by which the 
sphere and the cylindrical 
neck which supports it are 
formed. This sweep is 
attached to a horizontal 
bar clamped to uprights, 
the bases of which slide in 
ways placed at right an¬ 
gles to the lower horizon¬ 
tal bar. The bed rests 
upon a face-plate precisely 
similar to that used in a 
lathe. The spindle which 
supports this plate passes 
through a bearing in a 
head which is adjustable 
p. on the bar which supports 

it. Below this bearing, 
and on the end of the spindle is placed a divid¬ 
ing plate, similar to that used in gear-cutting 
machines. The sweep to the left of the pattern 
is supported on a travelling frame adjustable in 
all its parts. This frame slides in ways placed 
at right angles to the supporting bar. This 
track is also adjustable to any required width. 


























86 


SCIENTIFIC N EWS. 


April 15, 1879. 


Scientific ^exns^ 


3. H. WYLIES & SOlsT, 

10 Spruce Street, New York. 

PRICE, ONE DOLLAR A YEAR. 



Calling the attention of our readers to the 
advertisement of our Patent Department, which 
appears among other advertising in the present 
number, we desire to say that we shall be happy 
to corrc.pond or to consult with inventors or 
others interested in new inventions relative to 
any matter connected with the procuring of 
patents, the validity of patents already ob¬ 
tained, reissues, interferences, trade-marks, 
caveats, etc., and to make preliminary examin¬ 
ations when desired. All communications and 
consultations are held to be strictly confiden¬ 
tial. 


An error in the name of the inventor of the 
sliding railway system occurred in our article 
upon the subject published in our last issue. 
Instead of “ E. W. Pitman,” it should have 
been ” G. W. Pitman.” Mr. Pitman will 
please accept our apologies. 


We continue the publication of the lists of 
patents as issued in this number, but adopt a 
different form. I'he names of the patentees 
are given alphabetically. The date of the pat¬ 
ents in each list is given at the head of the list, 
and the number of each follows the title of the 
patent. This is a very convenient arrange¬ 
ment for reference. In ordering patents from 
the lists, the name of the inventor, title, date, 
and number of the patent should be given. 


In this number we commence the publica¬ 
tion of a column of advertising under the title 
of ‘‘ Business Hints.” It is intended for the 
accommodation of advertisements of a brief 
character (which would not be conspicuous if 
distributed among larger advertisements), for 
business cards, short announcements, etc. 
Advertisers occupying larger space in our gen¬ 
eral advertising columns will find it to their 
interest also to insert their business cards un¬ 
der this heading. 


Central Park Not a Fit Site for an In¬ 
ternational Exhibition. 

At an enormous expense of money under 
the guidance of artistic genius and through the . 
fostering care of conscientious officials and 
public-spirited citizens. Central Park has come 
to be not only the pride of the American me- 
topolis, but it is world-renowned for its beau¬ 
ty. No spot can" be found on this continent 
where art and nature more combine to gratify 
the highest tastes of a civilized people and 
where at the same time everything calculated 
to detract from these salutary influences is 
more scrupulously excluded. No lover of his 
kind can visit this modern Eden, whose gates 
open alike to rich and poor, without a feeling 
of admiration for the true benevolence of its 
projectors through whose efforts a delightful 
escape from heat, dust, noise and moral im¬ 
purity, has been provided for the population of 
New York. 

Entertaining as we do this sentiment, and 
speaking in the interest of this noble pleasure- 
ground from thorough knowledge partially ac¬ 
quired through former experience as President 
of the Board of Park Commissioners, we most 
earnestly protest against its use or the use of 
any part of it for any other purposes than 
were contemplated in its original plan. 

We object because the park has not one acre 
more than is necessary to fulfil these purposes. 
We object because if any encroachment is per¬ 
mitted it forms a precedent for another. We 
object because an international exhibition 
would draw to it a concourse of people from 
all parts of the world, who, feeling no direct 
interest in the preservation of the beauties of 
the park, will be found practically uncontrolla¬ 
ble by any police force which can be stationed 
there to guard them. We object because a 
very large expenditure of money devoted to 
the adornment of this beautiful resort would 
be sacrificed, and a reconstruction of whatever 
part of the grounds may be taken for the exhi¬ 
bition would become imperatively necessary, 
if indeed buildings, once erected, would not 
be allowed to remain at the permanent sacrifice 
of natural beauty. 

These remarks are called for by the fact that 
a committee appointed to select a site have 
fixed upon a part of the park as an appropriate 
location. 

We believe that equally good and available 
locations may be obtained without encroaching 
upon the park. In a letter addressed to the 
New York Ileiald, dated April 2d, and pub¬ 
lished in the issue of that paper for April 3d, 
the senior editor of the Scientific New.s 
made a suggestion for a site which has points 
in its favor, among which is its great accessi¬ 
bility. It could be directly reached by boats 
on the North River, by the Hudson River Rail¬ 
road, and by the Metropolitan Elevated Rail¬ 
road. The Eighth Avenue Railroad passes 
the site and an easily-constructed cross-town 
line could be made to connect it with all the 
east side lines of steam and horse railroads, 
and with the East River. 

We close this article with the following quo¬ 
tation from the letter referred to : 

“ This great pleasure ground was appropri¬ 
ated as a breathing-place for the people, and it 
was never intended to be used for any other 
purpose. For years past the tendency has 
been to get possession of some of the finest 
portions of the park and divert them to pur¬ 
poses entirely foreign to the original object, 
and scarcely a year passes that some effort is 
not made to gain a foothold in the park for 
parade grounds, music halls, art galleries, and 
other shows which have no business there. 
The people should most earnestly protest 
against the proposed diversion of any part of 
the park for the coming exposition It would 
destroy some of its most lovely features, and, 
as you very justly say, the buildings, once 
placed there, would remain for years an eye¬ 
sore and an offence. I hope the Commission¬ 
ers of Parks will never consent to this proposi¬ 
tion. I would suggest that the public spirited 
committee having this matter in hand, examine 
the tract of comparatively unoccupied property 
north of noth Street, including the Morning- 
Side Park, and running up in the line of Eighth 
Avenue to 125th Street. I think enough ground 
could be secured in this section of the city for 
the proposed exposition, and at a very small 
compensation for its use to the private owners. 
At any rate, and in common with many others, 
I do most earnestly object to the desecration 
of the Central Park for this or any other exhi¬ 
bition. The people must be vigilant against 


these encroachments upon their health-giving 
privileges, or they are liable to lose them alto- 


The Mystery of the Long Screw-Driver. 

” WiiAT is the reason a screw ean be driven 
home by a long screw-driver, when it cannot 
be put in by a short one?” Thus asks one of 
the readers of the Scientific News. The im¬ 
plied assertion of fact involved in the question 
is generally admitted by men who use screw¬ 
drivers most, but it is often denied by theoreti¬ 
cal men. Is it a fact? We answer yes. We 
proved it to be a fact twenty years ago as fol- 

We took a piece of cherry scantling well sea¬ 
soned—a very homogeneous, hard piece of 
timber. In it we bored a number of holes with 
the same bit, all piercing the grain of the 
wood in the same direction, and all deeper 
than the length of the screws to be inserted. 
The screws were carefully callipered to get 
them of the same size, and were of the same 
length. The holes were reamed out to a uni¬ 
form depth by gauge to receive the unthreaded 
parts of the screws. The screws were long, so 
as to give a considerable increase of friction 
as they entered the wood. All the holes were 
accurately countersunk to receive the heads of 
the screws. By several trials a bit was selected 
that caused the increase of friction to prevent 
the entire insertion of the screws with all the 
power that could be applied by means of a 
round shanked screw-driver the total length of 
which was ten inches, the handle being five 
inches in length and detachable. 

The same handle was fitted to another screw¬ 
driver very much longer than the first, made of 
the same rod, and the same in every dimen¬ 
sion except length. With this screw-driver 
the screws could all be driven home after they 
were so firmly ” stuck in the holes” that the 
short screw-driver would turn them no further. 

A second experiment was the attempt to ex¬ 
tract the screws with the short screw-driver. 
We found it impossible to start them with all 
the strength we could exert, but we took them 
all out with the long screw-driver. Thus the 
fact of the greater capacity of the long screw¬ 
driver was established. 

Next we set about finding the reason for the 
fact. Mere increase of length seemed inade¬ 
quate as a cause, and after considerable think¬ 
ing we struck upon the following theory, the 
truth of which we also established by experi¬ 
ment before we quitted the investigation. 

A certain amount of inclination from the 
perpendicular a.xis of the screw probably al¬ 
ways occurs in the effort to put in a screw with 
a screw-driver. The angle of this inclination 
is limited, for if a certain angle is' exceeded, 
the point of the screw-driver is disengaged from 
the nick in the head of the screw. This angle 
is the same no matter what may be the length 
of the implement. 

The effect of this inclination is to cause the 
handle of the screw-driver to traverse a circle 
described around the central vertical axis of 
the screw, and a leverage is thereby acquired 
considerably greater than what is due to the 
diameter of the handle. Now the distance to 
which the handle may be carried away from 
the central axis without releasing the tool from 
engagement with the nick of the screw will be 
greater with the longer screw-driver. A crank¬ 
like action is produced by this deviation from 
the central axis which is greater with the longer 
screw-driver. 

We proved this by arranging a guide over 
the screws in our experiment, through which 
guide the screw-drivers were successively 
passed in such manner that any deviation from 
the vertical axes of the screws was prevented. 
Under this condition we could neither put in 
nor take out the screws, with either the short 
or the long screw-driver. 


A 'Word of Apology. 

Some subjects discussed in this number ab¬ 
sorb rather more of our space than is in ac¬ 
cordance with the general plan upon which we 
conduct the Scientific News. Occasionally, 
however, we are forced, on account of their in¬ 
terest and importance, to admit discussions of 
greater length than that to which we ordinarily 
intend to limit our articles. Generally we do 
not desire to continue a discussion or essay be¬ 
yond a single number. We have, however, in 
this number departed from this rule in two in¬ 
stances. The series of articles which we now 
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begin, entitled ‘ ‘ The Mutual Relations of Cap¬ 
ital and Labor,” is a most able and statesman¬ 
like essay, which is entirely free from objec¬ 
tionable, visionary, or radical views, and 
which, in our judgment, clearly points out the 
way in which labor and capital may and must 
ultimately adjust their differences, and meet 
on a common ground of justice and equity. 
We make place for the republication of this pa¬ 
per in installments, first, because the subject is 
of infinite importance to both capital and labor, 
and second, because in the entire range of our 
reading upon the subject, we have not found 
compressed within so small a compass so com¬ 
prehensive and clear an expression of the true 
principles upon which modern civilization pro¬ 
gresses. We cannot too earnestly commend 
to our readers the sober, careful perusal of this 

The illustrated description of Mr. J. L. Jack¬ 
son’s improvements in pattern-making and 
casting metals is, also, though somewhat ex¬ 
tended, an interesting and instructive article. 
It necessarily will extend to at least another 
number, but will, we believe, prove acceptable 
to our readers, notwithstanding its length. 


The Elevated Railroad Noises to the 
Front Again. 

MR. ROOSEVELT ON EEL SKINNING—WHY RENTS 

ARE LOW ON llROADtV.YY—HOW MUCH IS A 

SOUND AND THE PHONOGRAITI. 

At the meeting of the Polytechnic Associa¬ 
tion on Thursday, 20th ult., the subject of the 
elevated railroad noises, for some time de¬ 
funct, was resuscitated. The president. Dr. J.V. 
C. Smith,'thought it among the strange things 
that of all the numerous devices, plans, propo¬ 
sitions made, patents taken out, and so forth, 
for abating or killing these noises, not one 
should have been adopted. Nothing has come 
of all the ingenuity expended in that direction. 
People, moreover, have come now not to care 
about those noises. They are so used to them 
they do not mind them. Even the horses have 
become callous to them. It was truly wonder¬ 
ful, this law of adaptation to circumstances. 

Mr. Roosevelt is a walking repository of an¬ 
ecdote, and here was an opportunity not to be 
resisted. He was reminded, he said, of a wo-, 
man who was once charged with cruelty for 
skinning eels. She replied that she was not 
cruel ; that she skinned so many of them they 
were used to it, and did not feel it. (Laughter.) 

Mr. Sutton was sure there was no more of a 
noise along the elevated railroads than was 
made every day past his office window on 
Broadway. Ergo, the people along the routes 
of those railroads could suffer no extraordinary 
grievance. The noise, too, in his opinion, was 
innocent of any depressing influence on rents. 
If rents fell, in other words, the elevated rail¬ 
roads were not responsible. For instance, 
rents had fallen so low even on Broadway that 
he had three rooms there near Canal Street at 
!|!30 a month. Then he pointed to vacant 
houses and vacant apartments on either side 
of him, whereupon somebody got off the wick¬ 
ed joke that perhaps they were vacant on ac¬ 
count of his proximity to them. The counte¬ 
nances of the sages here relaxed. 

The president next piloted the Polytechni¬ 
cians into the region of railroad statistics, and 
fairly overwhelmed his hearers by the immens¬ 
ity of the figures he flung out. Among these, 
not the least amazing item was that the united 
capital invested in all the railways of the world 
amounted to 15 billions, 500,000 millions of 
dollars.* The reflection made by the presi¬ 
dent at the heel of all these immensities was 
the natural enough one that ” such was the in¬ 
genuity of man ! And all this was brought 
about by steam power.” 

Prof. Dunn followed with a retrospective 
glance at the progress of steam power. The 
great problem to be solved once in England, 
said he, was how to transport coal from one 
Iilace to another. After many days a crazy 
man appeared, by name Stephenson. He in¬ 
sisted that steam could be made to draw coal 
better than horses, but no one listened. He 
was met with the query, thought then to be un¬ 
answerable, ” How can you ever by such 
means get wheels to start or move on rails ?” 
Still Stephenson insisted the thing could be 



done. He went to work and made a machine 
that went five miles an hour. It was thought 
that was the greatest speed that could ever be 
attained. From that humble beginning have 
come those isJ- billions of dollars invested in 
railroads. 

As statistics were in order, the president put 
London against New York in a pair of scales, 
as it were, to test their relative weights in re¬ 
gard to area, population, etc. Of course the 
scale loaded with London greatly preponder¬ 
ated, but the president, with prophetic eye, de¬ 
clared that 200 years hence New York would 
make her English antagonist kick the beam. 

Next came the piece of the evening, namely, 
a lecture on sound, with experiments and an 
exhibition of the phonograph by Master W. E. 
Gibbs, a prodigy from the Stevens Institute of' 
Technology in Hoboken. This young gentle¬ 
man, who is hardly yet out of his teens, han¬ 
dled his apparatus (all of his own construction) 
with a dexterity and explained the principles of 
sound with a lucidity that entitle him to be 
called "the boy Tyndall.” He showed by a 
simple contrivance of his own how to calcu¬ 
late the number of vibrations corresponding to 
any given sonorous note ; how the most deli¬ 
cate variations of the human voice can be visi¬ 
bly depicted by a bizarre band of light in a 
mirror, with many other interesting if not quite 
novel experiments, winding up with an exhibi¬ 
tion of a home-made phonograph manufac¬ 
tured by himself at a cost not exceeding a dol¬ 
lar and a half. The novel feature of this pho¬ 
nograph was that the cylinder was made of 
plaster of Paris on an iron shaft, and the 
mouthpiece was cut from a board with a pen¬ 
knife. He put the instrument through the 
usual drill of repeating nursery rhymes, etc., 
and it did its work admirably. The hoary 
sages looked on in wonderment at a mere boy 
who showed them many things some of them 
never knew. 


Probable Cause of Leprosy. 

A PRiiBAliLE cause of leprosy, a disease both 
the cause and remedy of which have hith¬ 
erto eluded discovery, has been pointed out by 
Mr. Manson in a communication to the Linncan 
Society, Microscopists have discovered in 
human blood and in the blood of dogs, swarms 
of small thread-liKe worms —Filaria sanguinis 
hominis. If they could grow and breed in the 
body in which they first appear, that body 
would soon die. “If the brood of embryo 
Filaria: at any one time free in the blood of a 
dog moderately well charged with them, were 
to begin growing before they had each attained 
a hundredth part of the size of the mature 
Filaria, their aggregate volume would occupy 
a bulk many times greater than the dog itself. 
I have calculated,” says Mr. Manson, author 
of the paper in question, “ that in the blood of 
certain dogs and men there exist at any given 
moment more than two millions of embryos.” 
This minute creature is a v'ery formidable 
parasite. Were it not that large numbers dis¬ 
integrate and perish, or are voided with the 
secretions, having even been found in the tears, 
the natural function of the blood would be im¬ 
possible. Nature requires that for further de¬ 
velopment the Filaria as well as other parasites 
should enter some other body. Knowing that 
mosquitoes suck human blood, Mr. Manson 
made arrangements by which he captured a 
number of the insects which had gorged them¬ 
selves on the blood of a filarious Chinaman 
who had been “ persuaded ” to sleep in a mos¬ 
quito chamber. On examining the insects by 
aid of the microscope, the subsequent develop¬ 
ment of the Filaria could be well made out : it 
passes through three stages, in the last of 
which “ it becomes endowed with marvellous 
power and activity. It rushes about the field 
(of the microscope), forcing obstacles aside, 
moving indifferently at either end, and appears 
quite at home.” Referring to the papillm 
which, appearing at one extremity of the crea¬ 
ture, are supposed to be the boring apparatus, 
Mr. Manson says : “This formidable-looking 
animal is undoubtedly the Fila/ia sanguinis 
hominis equipped for independent life, and 
ready to quit its nurse, the mosquito.” The 
Filaria “ escaping into the water in which the 
mosquito died is, through the medium of this 
fluid, brought into contact with the tissues of 
man, and either piercing the integuments, or 
what is more probable, being swallowed, it 
works its way through the alimentary canal to 
its final resting-place. Arrived there, its de¬ 
velopment is perfected, fecundation is effected, 
and finally the embryo Filariceyie meet with in 


the blood are discharged in successive swarms 
and in countless numbers. In warm climates 
the presence of these microscopic worms is 
most to be feared ; and it has been but too 
clearly made out, and that its presence is asso¬ 
ciated with painful and disgusting diseases, 
and “ not improbably with leprosy itself.” 


Transportation of Coal at Pittsburgh. 

The Louisville Commercial states some in¬ 
teresting facts relative to the shipping of coal 
from Pittsburgh to more southern cities, which 
will probably be new to most of our readers. 

“ In Pittsburgh and vicinity there are 50 op¬ 
erators or firms engaged in the coal business ; 
about one half of whom sell at the mines, the 
other half are shippers engaged in running coal 
to Southern ports. The shipments for South¬ 
ern consumption from Pittsburgh amount an¬ 
nually, on an average, to 80,000,000 bushels of 
coal and 20,000,000 of coke, which is sent south 
by the shippers on the tides as they occur. For 
this purpose they employ g6 tugs or tow boats, 
and about 1500 barges and shells, in which the 
coal, is transported. Each barge costs about 
$1000 and carries from 12,000 to 13,000 bush¬ 
els. The shells cost about $500, and they carry 
about 24,000 bushels. The barges, when un¬ 
loaded at their destination, are returned to the 
mines ; the shells are generally sold in the 
South, and broken up for other uses by the pur- 

“ On an average there are ten coal tides or 
rises at Pittsburgh during the year, which occur 
suddenly, and frequently last only from 24 to 
36 hours. The barges and shells must, there¬ 
fore, be kept loaded and ready for departure at 
an hour’s notice. When the opportunity ar¬ 
rives, the tows are lashed to the tugs, each tak¬ 
ing about 10 barges, containing, say, 150,000 
bushels of coal, the great length of the tows, 
and the short time allowed by the rapidly-fall¬ 
ing river requiring the most expeditious move- 

“ By this admirable barge system coal is 
kept at a price but little above that of Pitts¬ 
burgh to the cities above the falls of the Ohio, 
the expenses of running the coal to Louisville, 
including the cost of returning the barges to the 
mines, being only about cents per bushel.” 

In commenting on this statement, the En¬ 
gineering andliLining Journal says “ that Pitts¬ 
burgh coal thus receives what is probably the 
cheapest freight transport in the world—so 
cheap, indeed, that the railroads through the 
coal regions of Ohio and Kentucky cannot com¬ 
pete with Pittsburgh for the supply of the 
River towns, even when comparatively near 
by.” 


Fire-Proof Timber for Mines. 

Mr. D. R. Gardner, of Glasgow, claims 
to strengthen, harden, density, season timber 
and preserve it against decay and from the 
attack of worms and insects. He dissolves 
and removes the sap by placing the timber 
in a tank and subjecting it to the action of 
neutr.il vapor, or to alkaline vapor, or to acid 
vapor, separately or combined, and in any or¬ 
der, and the process maybe carried on contin¬ 
uously or intermittently from about 60 hours 
to 84 hours. He begins with neutral vapor, 
then alkaline vapor, then acid vapor, then neu¬ 
tral vapor or fumes of mercury ; the time may 
be 24 hours for each of the first three steps, 
and 12 hours for the last, which should be the 
fumes of a mercury salt, if for preservation. 
The alkali and acid may be applied by being 
put into the boiler or otherwise, and the va¬ 
pors can be tested by litmus paper. The mer¬ 
curial fumes are obtained by mixing equal 
quantities by weight of mercury and nitric 

For extreme cases, where timber is wanted 
to stand against active decay, insects, sea- 
worms, or made non-inflammable, it is only 
necessary to allow it to absorb any effectual 
preservative poison or non-inflammable solu¬ 
tion or fumes after the first process ; if in a 
solution when the timber is dense and bulky, 
the solution can be heated and cooled till it 
penetrates, or a vacuum may be created, after 
which pressure may or may not be used to 
force the solution in. When the timberis to be 
exposed to the action of the weather or water^ 
the preservative poison or non-inflammable 
chemical after having gone into the timber, 
either in solution or in fumes, is made insol¬ 
uble by an affinity of a reagent for the chemi¬ 
cal or chemicals employed. 
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lows : The plastic material havinij been placed | castings during the process of cooling, etc., be- 


upon the face-plate, the sweep to the left is ad¬ 
justed to the proper distance from the centre, ' a few articles 
and the first sweep made. By means of the di- | and 
viding plate, the face-plate and the plastic 


almost wholly avoided. If, however, only 

--required, the plaster pattern 

used directly in moulding. 
The board upon which the bed rests ’ 


r again. In fact, they a 


1 until the eight sides are formed, however thin, fits the bed, enables the sand 
During this process the sweep supported by the be rammed down upon it to the required coi 
upper bar v.'ill have formed the cylindrical neck pactness. The patterns often break, but ev 
and the sphere at the top of the capital. This when broken, the accuracy with which t 
completes the bed. The sweeps are then re- pieces fit the bed enables them to be used o\ 
placed by other ones, enough narrower, and and ' ■ 

having the proper con¬ 
tour of edge, to give the 
required thickness and 
shape to the pattern 
which is now to be formed 
upon the bed. The bed 
is then coated with some 
1 pre- 


JACKSON’S IMPRUVJiMENTS IN PATTERN-MAKING. Fig. 3. 

outset into pieces convenient to handle. When ! In Fig. 3 
the flask is reversed, the sand previously i the bed of 1 
rammed upon the pattern forms an adequate column is formed, and also 
support, so that with a reasonable degree of I straight mouldings. 


It is shown in the process of forrning the bed paratus shown in Figs, i and 


, and which has anj oblong pedestal with pivot a 


vent the coherence of the 
new plastic material 
which is to be placed upon 

sufficient quantity of this 
plastic material is then 
placed upon the surface 
of the bed, and it is 
swept precisely as before. 

The frame which supports 
the sweep at the left and 
the ways are then re¬ 
moved. A flat plate is 
then clamped to the hori¬ 
zontal bars in a vertical 
position. A knife with 
a very thin point is then 

adjusted to a rod rising from a foot-plate, 
the base of which is caused to slide up and 
down the flat plate clamped to the horizon¬ 
tal bars. This keeps the knife in a constant 
line with the central vertical axis of the pattern 
bed. The operator then guides the foot plate 
which sustains the knife along the flat plate, 
until the point of the knife cuts through the 
pattern. Very little care is necessary to avoid 
cutting into the bed, the sense of feeling being 
a sufficient guide for this purpose. The knife 
used is shown attached to the standard and 
foot-plate resting upon the table in Fig. 2. The 
pattern is thus divided vertically at one of its 
angles. The dividing-plate is then rotated half I of 
a revolution, and the pattern is divided on the * pk 
opposite side in the 
same manner. The 
two counterparts are 
then rem.oved, and 
the work is done. 

The knife used for 
this cutting is ex¬ 
tremely thin, never¬ 
theless it removes 
from the pattern a 
portion equal to its 
thickness. This is 
restored by spreading 
some thin plaster 
upon a flat surface 
and laying the pattern 
on it. In ordinary 
summer weather the 
patterns will dry suffi¬ 
ciently quick without 
any artificial heat. 

In cold, damp weather 
it requires a moderate 
heat to dry them, say 
about ninety degrees. 

The only point in the 
whole operation that 
requires much care is 
the removal of the pat¬ 
tern from the bed. It 
will be seen that the 
inside of the pattern 

must be as accurate as the outside. It ex- I parallel sides and truncated corners, and 1 
actly fits the bed upon which it is formed. It cylindrical neck. The pedestal has also 
is, however, necessary sometimes to ease off | moulding a' ’ ... — 

the bed slightly, when the pattern has deep cut ' ' 

as the varnish used on the bed increases : 


sweep is then used, the division plate enabling 
the operator to revolve the face-plate and 
spindle, with the plastic material thereon, to just 
the proper position for forming the sides and 
truncated corners. When this has been done, 
the pattern-bed has been caused to make an 
entire revolution, and the horizontal sweep 
shown in the engraving will have then formed 
the cylindrical neck. To form the oval or 
ellipse, an elliptical pattern, previously placed 
on the spindle, revolves with it. A sweep 
with the required contour of edge to form the 
moulding, etc., upon the elliptical form, and 
having its side trued up exactly, so as to be 
guided along the right-hand parallel bar, is then 
employed. A portion of 
the sweep rests against 
the elliptical pattern, and 
is kept in contact with it 
by the hands of the ope¬ 
rator. The plastic mate¬ 
rial being then revolved, 
of course an elliptical 
form is the result. With 
very little practise this 
may be accomplished, 
even by unskilled hands, 
with great accuracy. 
Upon a visit to Messrs. 
Jackson’s works, we were 
once much surprised to 
find two boys, the eldest 
of whom did not appear 
to be over seventeen 
years of age, making 
quite complicated pat¬ 
terns, the adjustment of 
the apparatus having 
been previously made by 
a skilled workman, 
re shown the methods by which 
circular moulding or base of a 

the pattern maybe used for a much longer j To the left of the figure is shown an upright 
than would naturally be supposed, when bar with a pivot at the bottom, which works in a 

' ' ‘ -1-- -!-i hole formed in the top of a cast-iron table. To 

this spindle is clamped a horizontal bar, and tc 
the bar is clamped a sweep and an upright which 
has a foot resting upon the surface of the table, 
comprehended. In Fig. 2 the apparatus is j The plastic material being laid upon the table 
shown attached in a horizontal position to the I in the proper quantity, the revolution of the 
1 table, described further on. | sweep forms the bed. This is precisely the ap- 




the principal part of which is oval in i allel ways, and having the upright bar with a 


bottom instead of a foot. Upon the 
right of the figure is 
shown two parallel 
ways fastened to the 
top of the table. In 
these ways slide the 
bases of two parallel 
uprights, which are 
kept in a parallel po¬ 
sition with each other 
by means of a hori¬ 
zontal bar clamped to 
them. To this bar is 
clamped the sweep. 
The bed of the pattern 
is shown as having 
been previously form¬ 
ed, and the appara¬ 
tus is shown in the act 
of forming the pattern 
upon the bed. 

In Figs. 2 and 3 is 
shown a peculiar form 
of cast-iron table, em¬ 
ployed in connection 
with the apparatus 
as above described. 
These tables have 
their surfaces planed 
up true, and are then 
divided in the most 


JAt-KbUN’S IMPROVEMENTS IN PATTERN-MaKING. Fig 


it the top and the bottom, 
justment of the machine is well shown i 
1 j engraving. The two ways are used i 


pattern, the pattern will, of course, be repro- 1 cated c 


duced in metal. In this reproduction Mr. Jack- ^ i 


a vertical position. Opposite it is placed a 
'es a centre precisely 
1 lathe. This centre 


spaces one inch 

square by lines crossing their upper sur¬ 
face. Holes are drilled at the points of 

division, for the use of pivoted bars, such 

as are shown in Fig. 3, and for the use of 
pins in connection with the dividing-plate. By 
the use of these tables distances are set off with 
the utmost facility, and the parallel setting of 
the different parts of the machine is greatly 
facilitated. These cast-iron plates placed upon 
strong iron framework, have the advantage 
that they always remain exactly level, not be¬ 
ing influenced by moisture, which will more or 
less affect the truth of a wooden surface. 
These tables are _much more expensive than 
wooden tables, but their advantages much more 
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than compensate for their increased cost. 
They are not, however, considered essential to 
the use of the apparatus. Very good work 
indeed may be done upon wooden tables of 
quite cheap construction. 

Fig. 4 shows an apparatus to be used in con¬ 
nection with the parallel ways and a cast-iron 
table. The dividing-plate is shown in this fig¬ 
ure at the bottom of the 
spindle. The divisions 
are obtained by holes in 
the plate, through which 
a pin is thrust which 
passes into a hole in the 
top of the table. A hor¬ 
izontal revolving arm is 
attached to the spindle. 

This is used for forming 
the capitals of columns, 
posts, etc., in which a 
combination of the cyl¬ 
indrical with the hex¬ 
agonal, octagonal, or 
other angular forms is 
required. In this case 
the pattern-bed is re¬ 
volved by means of the 
division-plate, which is 
also in this case the face¬ 
plate. In order to form 
parallel sides, a sweep 
is made to pass over the 
surface of the pattern- 
bed, as shown. When 
this has been done, the 
horizontal bar at the top 
is caused to revolve, and 
its sweep is carried 
about, forming the cylin¬ 
drical and spherical por¬ 
tions at the top. It can 
readily be seen that, ac¬ 
cording to the number 
and position of holes in 
the plate, any angular 
form can be made with¬ 
out any change in the 
adjustment of the appa- 


quite equal to the best forged iron of this 1 


■ which did its work well, s 


He noted that the anvils and heavy ham- the whole, the wood-work showed a richer taste 


;d in the iron production w 


but therein the negroes showed com- style, 
mon sense; for it would be impossible for them to 
carry about with them heavy anvils and sledge¬ 
hammers of iron, while stone ones equally use- stated 
ful for the purpose in view could be had any- 


ae, and in form than the pottery, but it 


Primitive Iron Man¬ 
ufacture IN Africa.— 
Dr. Arthur Mitchell, in 
delivering the Rhind lec¬ 
tures on Archteology in 
Edinburgh, chose as his 
subject for one “ The 
Iron Age Savage.” He 
described the negro 
tribes of the heart of Af¬ 
rica as having reached 
an iron age without hav¬ 
ing passed through an 


of their having passed through a bronze age, however, of ii 
though copper w ' ’ ^ ’ ’ ' ' 


THE NUKCROSS DAMPER REGULATOR, 
little evidence | where. The chisels and light hammers w 


le of the few metals which been bestowed o 


s swords, daggers, spear-heads, and ar- 


An Evidence of Intellect in Brutes is 
in a communication of Mr. Arthur Nicols 
'ure, from which we extract the following : 

“ The case will per¬ 
haps interest those who 
believe that the reason¬ 
ing faculty in man and 
animals differs in degree 
only, and is essentially 
the same in kind. Some 
years ago a plumber told 
me that he had, on sev¬ 
eral occasions, been 
called in to examine into 
the cause of leakage of 
water-pipes under the 
flooring of houses, and 
had found that the rats 
had gnawed a hole in the 
leaden pipe to obtain 
water, and that great 
numbers of them had 
made it a common drink¬ 
ing-place, as evidenced 
by the quantity of dung 
lying about. The plum¬ 
ber brought me a piece 
of leaden pipe, about f 
inch in diameter and 
inch in thickness, pene¬ 
trated in two places, 
taken by himself from a 
house on Haverstock 
Hill. There are the 
marks of the incisors on 
the lead, as clear as an 
engraving; and a few 
hairs and two or three of 
the rats’ vibrisste have 
been pinched into the 
metal in the act of gnaw¬ 
ing it. This crucial 
proof of brute intelli¬ 
gence—a rat will not 
drink foul water—inter¬ 
ested me so much, that I 
ventured to send an ac¬ 
count of it to Dr. Chas. 
Darwin, asking his opin¬ 
ion on the means by 
which the rats ascer¬ 
tained the presence of 
water in the pipe. To this 
he replied: “I cannot 
doubt about animals rea¬ 
soning in a practical 
fashion. The case of 

ot they hear the water trickling?” 
ly be conceded that this explanation 
most probable, and if it be the true one 
have an example of an animal using his 


exceedingly high. Their I senses to obtain the data for a process of 
African tribes were acquainted with the use of ■ chains showed a refinement of form and a neat- j reasoning, leading to conclusions about which 
iron, that they were on that account stronger ness of finish which vied with the best English | he is so certain that he will go to the trouble of 
capacity or of higher culture than those tribes ' steel chains. They worked in copper with cutting through a considerable thickness of 



which had no iron, or even had no metal, and 
who were in the fullest sense in the stone age. 
The Central Africans generally found their 
iron ore on the surface, and extensive mining 
operations were not necessary. The lecturer 
described the smelting processes pursued by the 
negroes, and the implements used, the result of 
the operations noticed being, he said, a metal 


equal skill. Some tribes devoted themselves en¬ 
tirely to all the branches of manufacture, while 
others devoted themselves to special objects. 
These people were also acquainted with the art 
of making pottery, and it was practised every¬ 
where with great skill. They were also expert 
carvers in wood. Some of the tribes had iron 
graving tools, and they used a rough leaf. 


lead. Obviously man could do no more under 
the same conditions.” 

The Norcroiss Damper Regulator. 

Having been led to an examination of this 
device through a comparison of coal consump¬ 
tion in a furnace employed for heating his resi- 
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dence with the consumption in another furnace 
to which this invention has been applied during 
the past winter, a conviction of the value of the I 
improvement, both as regards economy of fuel ' 
and attention, and the securing of more uniform 
temperature in buildings heated by the circula¬ 
tion of heated air, impels the writer to place 
before the readers of the Scientific Nf.ws a de¬ 
tailed description of the improvement. The 
results of the observations above mentioned are 
such as justify us in commending the im¬ 
provement to all who employ hot air furnaces. ! 
The apparatus is manufactured, applied, and 
guaranteed by the Norcross Automatic Furnace 
Regulator Company, 211 Fulton Street, Brook- ■ 
lyn, N. Y. The general agent for New York 
city and vicinity is Mr. W. E. Puffer, No. 7 
Murray Street. 


The large engrav¬ 
ing illustrates the 
method of applying 
the regulator to an 
ordinary portable 
furnace. The details 
of the invention and 
their functions will 
be understood by 
reference to the dia¬ 
grams Figs. I, 2, 3, 
and 4, and the ac¬ 
companying description. 

In Fig. I, .4 is a brass tube which expands 
and contracts with the variations of heat, y is 
a dial having openings K K to the tube. Fig. 
2 shows the front of the dial. Fig.. 3 is a cross 
section of the tube A, the iion rod D, and open¬ 
ings or air passages E, the section being made 
at Z Z, Fig. I. /) is a sectional iron rod held 
centrally in the tube by the radial flanges G ; 
this rod is kept from ex¬ 
panding by a current of air 
passing through the tube 
around the rod and out at 
the upright draft tube Y 
(a vertical section of which 
at right angles with the 
section in Fig. i is shown 
in Fig. 4), performing the 
double purpose of keeping Fig. 3. 
the rod cool and cooling 
the tube quickly as the heat of the furnace 
falls. Z is a screw provided with an indi¬ 
cator M for adjusting the regulator to the 
required temperature. As the heat increases, 
the tube A will expand, and the end having the 
push pin 11 , will be carried forward against the 
compound lever / and B, caus¬ 
ing the extreme end of B to fall, 
which is connected to the damp¬ 
er so as to close it, but if the heat 
decreases, the tube will contract, 
and the lever I will be pressed 
against the rod and screw, and 
lever B rises and opens the 
damper. Now if we turn the in¬ 
dicator to the right, the screw 
will force the rod forward and 
set the lever B higher, or, in 
other words, the regulator is ad¬ 
justed for more heat; if less heat 
is desired, the indicator is simply 
set back one or more numbers 
as the case may require. To 
compensate for extreme varia¬ 
tions in the heat of a furnace, the 
Fig. 4. end of lever B may be moved 
about eight inches. When thus 
adjusted an expansion of one inch fully 
opens or closes the damper, and as it re¬ 
quires but a slight motion of the damper (when 
moved automatically) to keep the fire under 
perfect control, the regulator is extremely 





! 


I 


The orieinal patent granted for this inven¬ 
tion, dated April 24th, 1877, has been strength¬ 
ened by Reissue No. 8582, February i8th, 1879. 


Penguins at Home. 

Tiif. two islands St. Paul and Amsterdam, 
with their outlying rocks, lie about midway be¬ 
tween Africa and Australia. These islands 
and rocks are of volcanic origin. Round about 
them the dredge brings up pieces of lava and 
ashes, and other evidences of their past history. 
At no great distance the sea is two thousand 
fathoms deep. In 1696 the crater of St. Paul 
was intact; but the sea now flows into it where . 
its wall has been broken down, and a boat can . 
row into the once fiery gulf of the volcano, j 
The seas swarm with the lower forms of ma- j 
rine life, and gigantic octopeods, capable of, 
drowning the strongest man. 


I Nature ever seeks to cover the waste 
places of the earth with vegetation. A chance 
cocoanut may be stranded on an old coral 
reef, and in a few years it is clothed with a 
fringe of these stately palms. In 1S74 the 
botanists who were attached to the Transit of 
Venus expedition found more than fifty species 
of plants, excluding those of the lowest order, 
flourishing there. Plants prepare the soil for 
more noble occupants ; and as the shores be 
come sloped by the unceasing action of the sea, 
favorable opportunities occur for the lodgment 
of still higher forms of vegetable life. The ori¬ 
gin of vegetation on islands situated as these 
•are is due mainly to the agency of the sea in 
transporting to them the germs of plants. 

About the month of September, the begin¬ 
ning of the summer in these latitudes, alba¬ 
trosses resort to these solitary islands for the 
purpose of nesting ; but the innumerable pen¬ 
guins which, from their incapacity for flight, 
are the permanent residents, arc among the 
most interesting, because they form a common¬ 
wealth, and exhibit considerable dependence 
upon one another in the rearing of their young. 
The business begins with the laying of one or 
two eggs, never more, of a dirty white streaked 
with brown, in a hollow on the bare ground or 
on a little grass. The task of incubation is 
shared by both parents ; the one “ off duty” 
going to the sea to feed itself, and when the 
young are hatched, returning in due time with 
a supply for the family. Where tens of thou¬ 
sands of nests are collected together so closely 
thtt the visitor cannot walk without demolish¬ 
ing new-born nestlings or eggs at almost every 
step, it is difficutl to understand how each bird 
knows its own nest, eggs, or nestling, as ap¬ 
pears to be the case until the young are able to 
walk about for themselves. Then the latter 
form into '' infant schools,” presided over by 
several matrons, and ask and receive food 
from any charitable passer-by, and the social 
system, so far as it goes, has attained its high¬ 
est point. Woe betide the incautious or over¬ 
confident experimenter who shall remove one 
of these fierce motherly things from her nest 
with his hands ; the penalty will be a succes¬ 
sion of stabs, which produce notoriously pain¬ 
ful wounds. But the occupant of the nearest 
nest will always receive and tuck under her, 
together with her own brood, the young of a 
dispossessed neighbor. All through the nur¬ 
sery are well-beaten paths, along which the 
birds hop in single file with most grotesque 
action to and from the sea ; and from the nests 
on either side come sharp stabs at the legs of 
the intruder, a deafening roar accompanying 
his progress the while, and an odor which only 
those who have sailed in a guano ship can 

The young must now be taught their first 
swimming-lessons, and the rudiments of that 
aquatic life to which their special structure con¬ 
fines them. From the rookery to the sea they 
advance, hopping with both legs together, and 
jump feet foremost bolt upright from a ledge 
into the water. Then, and only then, are they 
thoroughly at home, and, making use of noth¬ 
ing but the powerful scaly flippers, dart about 
with the rapidity of a fish. Frequently the old 
bird will rise to the surface with a young one 
balanced on each flipper, maintained in its pre¬ 
carious position by the grasp of its own tiny 
paddles, and no doubt vastly enjoying this in¬ 
troduction to life and the novel experiences to 

Penguins do not find life one long holiday ; 
for at no great distance from the sporting mul¬ 
titude we can see ever and anon rising above 
the surface the unmistakable triangular back- 
fin of a shark, stealthily approaching the revel¬ 
lers. They have observed the enemy as soon 
as we, and in a moment not a bird is to be 
seen. They have dived with one impulse to 
the bottom, where the tyrant cannot easily 
seize them, and are hurrying for their lives to 
the shore. The effect of the simultaneous re¬ 
appearance of thousands of the ungainly crea¬ 
tures scuffling up the beach with a deafening 
clamor is most singular ; and we peer down 
into the water for signs of the tragedy, if any 
has been enacted ; but the shark is nowhere to 
be seen, and, confidence being re-established, 1 
the birds are soon at their gambols again. 

The structure of these birds is admirably 
adapted to their mode of life. The fore limbs 
—which in most other birds are wings—are 
flattened out into a pair of b road swimming 
paddles covered with scales, enabling the bird 
to follow its prey beneath the water with a 
swiftness, grace, and ease contrasting remark¬ 
ably with its awkward movements on land. 


The feet are broad and partially webbed, and 
the leg is modified in order to give stability to 
the body. Provision is made for long-con¬ 
tinued diving by enlargement of the veins, 
which thus retain and act as reservoirs for the 
vitiated blood until it can be renovated by 
breathing. The bones are filled with oily mar¬ 
row, and the feathers are exceedingly compact 
and well adapted to resist water. When 
moulting, the penguin avoids water, and the 
feathers come away in patches instead of sin¬ 
gly ; the whole process resembling more nearly 
the shedding of a snake’s skin than the moult¬ 
ing of a bird. 


MeVeen’s Patent Horse-Shoe.* 

This invention, patented by Mr. MeVeen, of 
Cleveland, Ohio, is destined, as he claims, tO' 
work a great reformation in the matter of 
horse-shoeing. The device consists of a metal 
or rubber band that passes around the hoof 
of the horse at the point where the nails in the 
ordinary shoe are clinched, and is attached to 
the shoe by means of three steel straps that 
form a part of the shoe, one from the front and 
one from each heel. In our illustration which 
we give with this article 
it will be observed that 
the band is loosened, 
in order to explain the 
manner of putting it on 
and taking it off, which 
requires but little time 
and no skilled labor. 
The shoes can be re¬ 
moved at any time in a 
few moments without 
destroying the hoof or 
going to a horse-shoer 
to have it done. In one 
of our engravings the 
calks, it will be observ¬ 
ed, are, as in the ordinary shoe, at the extreme 
heel, whilst in the other it is near the centre of 
the foot. The former is for the hind foot, 
while the latter is the proper way to make a 
shoe for the front foot. It is well known by 
horsemen and farriers that much of the cause 
of lameness is by quarter cracks and cracked 
hoofs, and one of the great reasons for this is 
found in the fact that the weight of the horse 


strikes first and chiefly on the heel, and pre¬ 
vents the natural and easy oscillauori of the 
foot that is given by having the weight rest up¬ 
on the centre. These shoes are made of steel, 
and are said to cost less than the ordinary 
shoes. Messrs. Protzman, Hillerman & Co., 
No. 12J Superior street, Cleveland, Ohio, are, 
we believe, putting these shoes on the market. 





Dodge’s Stone and Ore Crusher. 

The accompanying diagram illustrates a 
stone and ore crusher now used to some extent 
in the Colorado mills for taking quick assay 
samples, for which work it is well adapted, as 
it has both sieves and rolls attached. To the 
performance of general work the well-known 



Blake’s crusher is better adapted, but in the 
operation of sampling for assay the machine 
illustrated seems particularly fitted. It consists 
of two jaws a, which are bolted to their respec- 


*Am. Manufacturer. 
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live positions, one being fixed and the other 
movable, on a lever c, moved by an eccentric A. 
The box d, in which the fulcrum e of the lever c 
moves, is adjustable horizontally by set screws 
f and washers or plates v. The crusher proper 
is fastened to a stand to which the rollers m 
and p and the sieves t are attached. It is fas¬ 
tened by bolts g. A fly-wheel is attached to 
the shaft /, upon which the eccentric h, the pin¬ 
ion k, the ratchet-wheels x, and the fly-wheels 
o, with the tight and loose pulleys on the oppo¬ 
site side, are attached. The spur-wheel I is 
driven by the pinion k, which is keyed to the 
saft n of the roller/, which causes it to revolve. 
The other roller m is moved by a gear on the 
opposite side of the crusher. Its shaft is in a 
box adjustable by a set screw q, by a rubber 
spring backed with a cast-iron washer or cap 
between this box and the screw y, so as to give 
elasticity to the roller. There are four sets of 
gear, for the purpose of using the rolls until 
they are completely worn down. The sieve t 
is moved by a ratchet-lever j-. The shaking- 
table /, containing the sieve, is for the purposeof 
taking out that part of the ore already crushed 
between the jaws, and to relieve the rollers 
from the work of passing through them again ; 
also to distribute the ore evenly to the rollers 
from end to end, so that they should wear 
evenly. This shaking-table is supported by a 
lever ti under the jaws of the stamp. The 
motion of the screen is assisted by a spring w. 
The crusher is provided with patent soft 
wrought-iron crushing jaws a, which it is as¬ 
serted wear longer than hard cast-iron ones. 

The chaser is a tool employed to cut screw 
threads. It is mostly used as a hand tool, but 
is sometimes held in the slide-rest and fed by 
the lathe-feed motion. This is necessary more 
especially with threads having a round top and 
bottom. An outside chaser is one used upon 
external or male threads, while an inside or 
female chaser is one used to cut internal 
threads, as in the bores of holes. The former 
is shown in Figs, i and 2 ; the latter in Figs. 3, 
4, 5, and 6. In cutting the teeth of an outside 
chaser from a hob, or hub, as it is sometimes 
termed, it should be finished with the plane of 
the top face of the chaser in a line and even 
with the horizontal level of the centre of the 
hub, as shown in Fig. i, in which A is the hub. 



B the chaser, and C the horizontal centre-line, 
D being the lathe hand-rest. This will insure 
that the thread cut by the chaser shall be of the 
correct depth and angle. If the chaser is held 
at an angle when cut by the hub, it must be held 
at the same angle when cutting a thread ; and 
the only practical means of doing this is to let 



the teeth of the chaser lie against the work for 
their full length and then elevate the handle 
end of the chaser just sufficient to give the 
teeth points clearance enough to enable them 

This is especially necessary with a chaser 
that has top-rake, as shown in Fig. 2 ; for if 
the chaser is elevated, as there shown, it will 
cut a thread deeper than are its own teeth, as 
illustrated— W representing the work, B the 
lathe-rest, and T the chaser. The depth of the 
thread in this case will be from the circle A to 


the circle B, whereas the depth of the chaser 
teeth (and therefore the proper depth for the 
thread) is from A to the dotted circle E. 



In order to enable the cutting of an inside 
chaser from a hub, it requires to be bent as in 
Fig. 3, in which H is the hub, Ji the lathe-rest, 
and C the chaser. After the chaser is cut, it 
has to be straightened out, as shown in Fig. 4, 
in which represents a washer being threaded 
and shown in section, C the chaser, and B the 
lathe-rest, while Z’ is a pin sometimes let into 
the lathe-rest to act as a fulcrum for the back 
of the chaser to force it to its cut, the handle 
end of the chaser being pressed inwards, as 
denoted by the arrow. 



When an inside chaser is cut from a hub 
(which is the usual method) or male thread, its 
teeth slant the same as does the male thread on 



the hub, C the chaser, and B the lathe-rest, S 
being the stem of the chaser shown in section. 
The slope of the chaser-teeth is shown by the 
dotted line A B. Now, the slant of the thread 
on the half circumference of the huh not shown 



other words, whereas the teeth of the chaser 
should lie as shown in Fig. 6, they actually lie 
as denoted in that figure by the dotted lines A B. 
As a consequence, the chaser has to be tilted 
over enough to cause the sides of the chaser- 
teeth to clear the sides of the thread being cut, 
which, as they lie at opposite angles, is suffi¬ 
cient to cause the female thread cut by the chaser 
to be perceptibly shallower than the chaser- 
teeth, for reasons which have been explained 


with reference to Fig. 2. It may be noted, how¬ 
ever, that an inside chaser cannot well be used 
with rake, hence the tilting in this case makes 
the thread shallower instead of deeper, as in 



The Mutual Relations of Capital and 

A TAPER READ AT THE CHURCH CO.NCRESS IN 

CINCINNATI, OCTOBER l8, 1878, BY IION. 

ABRAM S. HEWITT. 

No. I. 

The three cardinal and unchangeable facts 
of humanity are the Individual, the Family, and 
Society. There is and can be no other basis 
for government or religion. The fundamental 
characteristic of the individual is personal lib¬ 
erty ; of the family, love ; and of society, jus¬ 
tice. Personal liberty implies equality of 
rights, and contains the germ of individual 
property, while justice implies its equitable dis¬ 
tribution ; and this distribution can only rest 
upon the axiom, to each according to his work. 
The problem, therefore, presented to systems 
of religion and schemes of government is, to 
make men who are equal in liberty—that is, in 
political rights, and therefore entitled to the 
ownership of property—content with that in¬ 
equality in its distribution which must in¬ 
evitably result from the application of the law 
of justice. 

In the solution of this problem, all the an¬ 
cient religions and governments absolutely 
failed. Briefly summed up, their progress was 
either from equality of property under the pa¬ 
triarchal system, or from equality of political 
rights under the early and rude democracies, 
into despotism in which no rights were re¬ 
spected, involving the almost total destruction 
of civilization, and ending in the long night of 
the middle ages. With the Christian religion, 
and the governments which have been based 
upon it as a foundation, the results have been 
directly the reverse. Christianity co-ordinates 
the individual, the family, and society into one 
harmonious scheme. It addresses itself to the 
personal conscience only, and its whole scope 
and efficacy is towards the development of the 
individual in all directions—physical, intellect¬ 
ual, and moral and spiritual. But the necessity 
for association in order to achieve results is 
not merely enjoined, but is the cardinal princi¬ 
ple upon which the Church itself is constituted. 
Individualism and association thus go hand in 
hand in the march of progress ; and it is a most 
suggestive fact that in ancient times no consid¬ 
erable development of industry was ever 
achieved, and the reason is that either the en¬ 
ergies of the individual were deprived of free 
play, or society was so organized that men 
could not work together in peace and harmony. 

Looking back over the eighteen centuries since 
the Christian doctrine was first preached, it is 
not difficult to discover the methods by which 
its results have been accomplished ; but to one 
of the apostles looking forward into the centu¬ 
ries which have now passed it was impossible 
to comprehend or to predict by what means 
Christianity would work out its beneficent pur¬ 
pose. So, throughout the whole course of its 
history, its most devoted adherents, its ablest 
expounders, have not only mostly failed to dis¬ 
cover its drift, but have frequently resisted its 
march of progress, as we now see, towards the 
successive steps by which it is developing itself 
into the fulness of its beneficence. 

Let two illustrations suffice to prove this 
proposition. If individual liberty is to be main¬ 
tained, then government must rest upon the 
consent of the governed. To this proposition 
is opposed the principle of the Divine right of 
kings to govern, and yet until within a century 
this theory was maintained by the ablest men 
in the Church. Nevertheless, the right of the 
people to govern themselves asserted itself by 
silent and irresistible progress, based upon the 
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growing convictions of mankind, until at last 
the whole theory of a Divine right to govern 
was overthrown in a cataclysm of blood at the 
close of the last century. 

And so with personal slavery. When Christ 
began to preach a large portion of the human 
race was in bondage. He incited no insurrec¬ 
tions. On the contrary, he^ counselled obedi¬ 
ence to the law. Nevertheless, he preached a 
doctrine which, of its own innate power, has 
sufficed, by slow and silent growth, to under¬ 
mine the foundations upon which the right of 
property in man was upheld, and in our own 
day and generation the last stronghold surren¬ 
dered ; and henceforth the equality of men as 
to political rights will not be seriously contro¬ 
verted. And yet, during the eighteen hundred 
years which have been required for the accom¬ 
plishment of this result of Christian doctrine, 
many of the ablest and best men in the Church 
resisted the operation of that silent law, which 
has at length secured to man the liberty with 
which Christ intended to make him free. 

These primary steps in the Christian scheme 
—namely, the establishment of the right of men 
to govern themselves, and to own and control 
the fruits of their own labor—may thus be said 
to have been only completed in our own day. 

GROWTH OF WEALTH. 

With the recognition of these rights has come 
a vast increase in the amount of wealth, which 
it is the object of society to accumulate and dis¬ 
tribute. This growth in wealth is, so far as we 
can judge, the direct result of the physical, 
political, and mental enfranchisement of man. 
His energies, now for the first time unshackled, 
have penetrated into the boundless storehouse 
of Nature, captured the invisible forces which 
have heretofore guarded her treasures, and sub¬ 
jugated them to the service of the human race. 
But whether it be due to this cause or not, it is 
a fact that the growth of wealth has been con¬ 
temporaneous with the enlargement of personal 
freedom. 

The question of the distribution and owner¬ 
ship of property has always been one of primary 
concern to the human race, but when property 
is suddenly and enormously increased in 
amount, the question assumes a proportionably 
increased importance, and is surrounded with 
increased difficulties. Even if it be admitted 
that the existing system of distribution at any 
given time is equitable, it does not follow that 
upon a sudden development of wealth from new 
sources and by new agencies the old methods 
of distribution would continue to be just. 

Hence controversies are inevitable. In an¬ 
cient times these controversies resulted in in¬ 
testine war and the destruction of government 
and society. In Christian times these contro¬ 
versies have not resulted in social disintegra¬ 
tion, but, on the contrary, the social forces 
have been steadily developed and strengthened. 
The explanation of this difference is to be 
found in the fact that Christ based the organi¬ 
zation of society upon the principle of justice, 
and whatever differences may have existed as 
to what justice requires, the conscience of so¬ 
ciety has come more and more to recognize the 
fact that it is to be done at whatever cost to 
vested interests, and the progress of society 
shows conclusively that there is a steady ad¬ 
vance in the direction of justice. 

(To l>e continued.) 


Progress in Sciences and Arts. 

The First Steel Bridge in America.—W e 
learn that arrangements have been concluded 
by General D. D. Smith, the widely celebrated 
Chief Engineer of the Chicago and Alton rail¬ 
way, for constructing the first all steel bridge 
in America. General Smith will be remem¬ 
bered by his connection with the United States 
Government Board for testing the strength of 
iron and steel, experiments for which were car¬ 
ried on by him several years ago. General 
Smith’s researches have at last brought him to 
the conclusion that steel bridges can be built 
cheaper than iron, and be equal in durability. 
The bridge wiii be erected over the Missouri 
River, on the Chicago and Alton railway. It 
will be of five spans of 350 feet each. The ele¬ 
vation over high water mark will not be less 
than 80 feet, at which height the light steel rods 
of the “ Howe truss” will look like silver cob¬ 
webs, shimmering and glimmering in the sun¬ 
shine. For all its frail appearance the bridge 
will have bearing strength reached by but few 
existing structures in the world. The total 
amount of steel used in the construction will be 


about 1500 tons, equivalent to almost double 
that quantity of iron. 

An Alloy to Imitate Gold is said to have 
been produced by Messrs. Meiffren and Co., 
of Marseilles. They place in a crucible, cop¬ 
per as pure as possible, platinum, and tungstic 
acid in proportions as foilows : For producing 
an alloy of red gold color — copper, 800 
grammes ; platinum, 25 ; tungstic acid, 10 ; 
and gold, 170 grammes. When the metals are 
completely melted they stir and granulate them 
by running them into water containing 500 
grammes of slaked lime and 500 grammes of 
carbonate of potash for every cubic metre of 
water. This mixture, dissolved in water, has 
the property of rendering the alloy still purer. 
The granulated metal is next collected, dried, 
and after remelting in a crucible, a certain 
quantity of fine gold is added. An alloy is 
thus produced which, when run into ingots, 
presents the appearance of red gold of the 
standard The color of the alloy may be 

changed varying the proportions of the different 
metals. As a flux boric acid, nitrate of soda, 
and chloride of sodium,, previously melted to¬ 
gether in equal proportions are used. The 
proportion of flux to be employed is 25 
grammes per kilogramme of the alloy. 

For the convenience of readers not familiar 
with French weights we add that a gramme is 
equal to grains Troy weight, a kilo¬ 
gramme lbs. Avoirdupois. The alloy 

stands a high acid test, and its specific gravity 
is also very close to that of gold of fineness 
indicated by the acid test. We are informed 
also that other platinum alloys of gold which 
stand a high acid and gravity test have lately 
found their way into the American market in 
articles of jewelry. 

The Plant-Producing Caterpillar of 
New Zealand. —Among the many curious 
forms of animal and vegetable life at the Antip¬ 
odes, perhaps none is more remarkable in 
number in certain parts of New Zealand, and 
less frequently in a somewhat different shape, 
in New South Wales. In the body of this cater¬ 
pillar literally grows the root of a species of 
rush, or reed, whose stem, growing upwards 
in the ordinary manner above ground, is the 
perfect stem of a leafless vegetable, with a head 
somewhat resembling the head of a bulrush. 
The heads, or seed vessels of the plant, are 
eaten by the Maoris, and, when burnt, are em¬ 
ployed as a coloring matter ; the plant, when 
roasted, emits a strong animal smell. The 
natural history of this curious organism is 
briefly as follows : The caterpillar known as 
the “Aweto,” or Hipialus virescens, when 
burrowing underground previous to its meta¬ 
morphosis to the chrysalis state, collects one or 
more of the seeds of a parasitic fungus (Spha-ria 
Robertsii) in the joints of its neck, where, nur¬ 
tured l)y the warmth of the body, they quickly 
germinate, the roots pressing downwards and 
completely filling the skin of the caterpillar’s 
body, and the stem springing upwards through 
the light rich soil till it attains a height of some 
eight or ten inches. The caterpillars seldom or 
never exceed three to four inches in length, 
and the root of the plant appears invariably to 
confine itself to the shell of the insect, which 
preserves its outward form intact, the feet, 
eyes, and scales appearing perfect. Wherever 
the club-shaped heads of the plant are seen, its 
caterpillar root may easily be found by digging 
carefully downwards to a distance of several 
inches. This remarkable instance of a cater¬ 
pillar, natuially destined to develop into a 
gaudy butterfly, transforming itself into an in¬ 
tegral and radical portion of an insignificant 
plant, seems like a protest against the ravages 
which these larvte usually commit on the pro¬ 
duce of the vegetable kingdom. 

Borax as a Preservative of Meat is 
strongly condemned by M. Le Bon, a French 
savant, who points out that while this substance 
is an e.xcellent preservative agent, it nevertheless 
originates serious intestinal derangements, 
when meat thus preserved is taken as food. Its 
poisonous action on plants, he notes, has 
already been pointed out by M. Peligot. He 
expresses also a general disapproval of the use 
01 saline substances as food preservers, an ob¬ 
ject for which he considers cold to be the only 
unobjectionable agent. 

A New Steering Apparatus for steam ves¬ 
sels has been invented by Samuel G. Martin, 
Captain of the well-known steamer Plymouth 
Rock. It has been tried and is very highly spok¬ 
en of by many owners and commanders of ves¬ 
sels who have witnessed its performance. The 


trial took place in very rough weather, and is 
deemed conclusive of the value of the invention. 
An upright lever in the wheel-house slides from 
side to side on a simple curved iron frame just 
above the floor. It is attached to a long rod un¬ 
derneath the floor, and the rod in turn works a 
“ three-way” valve. As the lever is moved by 
the pilot, it turns this valve, admitting steam to 
the cylinders through two of the three ” ways” 
in the valve. The rudder-chains are attached to 
the pistons running through these cylinders. 
When the lever is straight steam is admitted 
equally to each, and there is an equal pressure 
on the pistons. As the lever is moved and the 
rudder turns, steam is transferred from one cyl¬ 
inder to the other, the piston of the former go¬ 
ing out, of course, and that of the other propor¬ 
tionately running in Any slack in the rudder- 
chains at the stern is thus immediately taken up, 
and at all times the chains are taut. When the 
iever is turned below a certain point the third 
” way” of the "three-way” valve comes into 
play as an exhaust pipe, the cylinders are ex¬ 
hausted, and the steam shut off. A simple 
movement of the lever in the wheel-house, 
which any boy can handie, regulates the whole 
apparatus. This simplicity is one of the new 
invention’s special features. Another feature is 
its saving of labor. One man only is required 
to attend to it in any case. Under the present 
system of wheel steering, two, three, four, and 
often more men have to tug and pull to steer 
some of the larger sea or river steamships, 
even in smooth water. Steam steering gears 
now in use on ocean steamers require a sepa¬ 
rate engine, with its engineers and fuel, extra 
helmsmen, and an initial outlay of $2000 to 
$3000. Captain Martin’s invention taps the 
vessel’s boiler for its motive power, can be 
used as long as there is steam enough to run 
the vessel itself, and costs less than half as 
much as the old steam system. By keeping 
the rudder-chains always taut, the rudder can 
be turned very much quicker than now, saving 
both time and distance. 


The Sea-Squirt. (Ascidia pedunculata.) 

This is an example of one of those singular 
beings which have so much puzzied naturaiists 
in assigning a boundary between the vegetabie 
and animal kingdoms. It is, in fact, a rooted 
animai. It resembles a plant in having clearly 
defined roots, a stalk and branches or pedun¬ 
cles, to the extremities of which are attached 
stomachs which receive and digest food and 
eject excrementitious matter. In its first stages 
the sea-squirt swims freely about in the same 
manner as sponges, corais, and sea-anemones ; 
but then it is also true of many plants that they 



freely swim in their young state, but some of 
them never become rooted or fixed, and swim 
or float throughout their entire existence. It 
is not generally known, but it is nevertheless 
the fact, that the sea-weed commences life as a 
minute free .swimming speck, propelled by cilia 
similar to the cilia of the monad. It will be 
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